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PASSWORD: 
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* Welcome to STN International ********** 
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1 






Web Page for STN Seminar Schedule - N. America 
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STN pricing information for 2008 now available 
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JAN 


16 


CAS patent coverage enhanced to include exemplified 










prophetic substances 


NEWS 
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JAN 


28 


USPATFULL, USPAT2, and USPATOLD enhanced with new 










custom IPC display formats 


NEWS 
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JAN 


28 


MARPAT searching enhanced 


NEWS 
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JAN 


28 


USGENE now provides USPTO sequence data within 3 days 










of publication 


NEWS 
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JAN 


28 


TOXCENTER enhanced with reloaded MEDLINE segment 


NEWS 
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JAN 


28 


MEDLINE and L MEDLINE reloaded with enhancements 


NEWS 
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FEB 


08 


STN Express, Version 8.3, now available 


NEWS 


10 


FEB 


20 


PCI now available as a replacement to DPCI 


NEWS 


11 


FEB 


25 


IFIREF reloaded with enhancements 


NEWS 


12 


FEB 


25 


IMSPRODUCT reloaded with enhancements 


NEWS 


13 


FEB 


29 


WPINDEX/WPIDS/WPIX enhanced with ECLA and current 










U.S. National Patent Classification 


NEWS 


14 


MAR 


31 


IFICDB, IFIPAT, and IFIUDB enhanced with new custom 










IPC display formats 


NEWS 


15 


MAR 


31 


CAS REGISTRY enhanced with additional experimental 










spectra 


NEWS 


16 


MAR 


31 


CA/CAplus and CASREACT patent number format for U.S. 










applications updated 


NEWS 


17 


MAR 


31 


LPCI now available as a replacement to LDPCI 


NEWS 


18 


MAR 


31 


EMBASE, EMBAL, and LEMBASE reloaded with enhancements 


NEWS 


19 


APR 


04 


STN AnaVist, Version 1, to be discontinued 


NEWS 


20 


APR 


15 


WPIDS, WPINDEX, and WPIX enhanced with new 










predefined hit display formats 


NEWS 


21 


APR 


28 


EMBASE Controlled Term thesaurus enhanced 


NEWS 


22 


APR 


28 


IMSRESEARCH reloaded with enhancements 


NEWS 


23 


MAY 


30 


INPAFAMDB now available on STN for patent family 










searching 


NEWS 


24 


MAY 


30 


DGENE, PCTGEN, and USGENE enhanced with new homology 










sequence search option 


NEWS 


25 


JUN 


06 


EPFULL enhanced with 260,000 English abstracts 


NEWS 


26 


JUN 


06 


KOREAPAT updated with 41,000 documents 


NEWS 


27 


JUN 


13 


USPATFULL and USPAT2 updated with 11-character 










patent numbers for U.S. applications 


NEWS 


28 


JUN 


19 


CAS REGISTRY includes selected substances from 










web-based collections 


NEWS 


29 


JUN 


25 


CA/CAplus and USPAT databases updated with IPC 










reclassification data 


NEWS 


30 


JUN 


30 


AEROSPACE enhanced with more than 1 million U.S. 










patent records 


NEWS 


31 


JUN 


30 


EMBASE, EMBAL, and LEMBASE updated with additional 



options to display authors and affiliated 
organizations 

NEWS 32 JUN 30 STN on the Web enhanced with new STN AnaVist 

Assistant and BLAST plug-in 
NEWS 33 JUN 30 STN AnaVist enhanced with database content from EPFULL 

NEWS EXPRESS JUNE 27 08 CURRENT WINDOWS VERSION IS V8 . 3 , 

AND CURRENT DISCOVER FILE IS DATED 23 JUNE 2008. 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 
NEWS LOGIN Welcome Banner and News Items 

NEWS IPC8 For general information regarding STN implementation of IPC 8 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************** STN Columbus *************** 

FILE 'HOME' ENTERED AT 10:01:47 ON 21 JUL 2008 

=> file biosci 

FILE 'DRUGMONOG' ACCESS NOT AUTHORIZED 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

FILE 'ADISCTI' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Adis Data Information BV 

FILE ' ADISINSIGHT ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Adis Data Information BV 

FILE 'ADISNEWS' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Adis Data Information BV 

FILE ' AGRICOLA ' ENTERED AT 10:02:45 ON 21 JUL 2008 

FILE ' ANABSTR ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (c) 2008 THE ROYAL SOCIETY OF CHEMISTRY (RSC) 

FILE 'ANTE' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 

FILE ' AQUALINE ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 

FILE 'AQUASCI' ENTERED AT 10:02:45 ON 21 JUL 2008 

COPYRIGHT 2008 FAO (On behalf of the AS FA Advisory Board) . All rights reserved. 

FILE ' BIOENG ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 

FILE 'BIOSIS' ENTERED AT 10:02:45 ON 21 JUL 2008 
Copyright (c) 2008 The Thomson Corporation 



SINCE FILE TOTAL 
ENTRY SESSION 
0.42 0.42 



FILE ' BIOTECHABS ' ACCESS NOT AUTHORIZED 



FILE ' BIOTECHDS ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE ' BIOTECHNO ' ENTERED AT 10:02:45 ON 21 JUL 2008 

COPYRIGHT (C) 2008 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'CABA' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 CAB INTERNATIONAL (CABI) 

FILE 'CAPLUS' ENTERED AT 10:02:45 ON 21 JUL 2008 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2008 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' CEABA-VTB ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (c) 2008 DECHEMA eV 

FILE 'CIN' ENTERED AT 10:02:45 ON 21 JUL 2008 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2008 American Chemical Society (ACS) 

FILE 'CONFSCI' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 

FILE 'CROPB' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE 'CROPU' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE ' DDFB ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE ' DDFU ' ACCESS NOT AUTHORIZED 

FILE ' DGENE ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE 'DISSABS' ENTERED AT 10:02:45 ON 21 JUL 2008 

COPYRIGHT (C) 2008 ProQuest Information and Learning Company; All Rights Reserved. 

FILE ' DRUGB ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE ' DRUGMONOG2 ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 IMSWORLD Publications Ltd 

FILE ' DRUGU ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE 'EMBAL' ENTERED AT 10:02:45 ON 21 JUL 2008 
Copyright (c) 2008 Elsevier B.V. All rights reserved. 

FILE 'EMBASE' ENTERED AT 10:02:45 ON 21 JUL 2008 
Copyright (c) 2008 Elsevier B.V. All rights reserved. 

FILE ' ESBIOBASE ' ENTERED AT 10:02:45 ON 21 JUL 2008 

COPYRIGHT (C) 2008 Elsevier Science B.V., Amsterdam. All rights reserved. 



FILE ' FOMAD ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Leatherhead Food Research Association 



FILE 'FOREGE' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Leatherhead Food Research Association 

FILE 'FROSTI' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Leatherhead Food Research Association 

FILE ' FSTA ' ENTERED AT 10:02:45 ON 21 JUL 2008 

COPYRIGHT (C) 2008 International Food Information Service 

FILE 'GENBANK' ENTERED AT 10:02:45 ON 21 JUL 2008 

FILE 'HEALSAFE' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 



FILE 'IFIPAT' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 IFI CLAIMS (R) Patent Services (IFI) 

FILE ' IMSDRUGNEWS ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 IMSWORLD Publications Ltd 

FILE 'IMSPRODUCT' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 IMSWORLD Publications Ltd 

FILE ' IMSRESEARCH ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 IMSWORLD Publications Ltd 

FILE 'KOSMET' ENTERED AT 10:02:45 ON 21 JUL 2008 

COPYRIGHT (C) 2008 International Federation of the Societies of Cosmetics Chemists 

FILE 'LIFESCI' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 



FILE 'MEDLINE' ENTERED AT 10:02:45 ON 21 JUL 2008 
FILE 'NTIS' ENTERED AT 10:02:45 ON 21 JUL 2008 

Compiled and distributed by the NTIS, U.S. Department of Commerce. 
It contains copyrighted material. 
All rights reserved. (2008) 

FILE 'NUTRACEUT' ENTERED AT 10:02:45 ON 21 JUL 2008 

Copyright 2008 (c) MARKETLETTER Publications Ltd. All rights reserved. 

FILE 'OCEAN' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 



FILE 'PASCAL' ENTERED AT 10:02:45 ON 21 JUL 2008 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2008 INIST-CNRS. All rights reserved. 



FILE ' PCTGEN ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 WIPO 



FILE 'PHAR' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Informa UK Ltd. 

FILE ' PHARMAML ' ENTERED AT 10:02:45 ON 21 JUL 2008 

Copyright 2008 (c) MARKETLETTER Publications Ltd. All rights reserved. 

FILE 'PHIC ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Informa UK Ltd. 

FILE 'PHIN' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Informa UK Ltd. 

FILE 'PROMT' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Gale Group. All rights reserved. 

FILE 'PROUSDDR' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Prous Science 

FILE 'PS' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Thieme on STN 

FILE 'RDISCLOSURE' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Kenneth Mason Publications Ltd. 

FILE 'SCISEARCH' ENTERED AT 10:02:45 ON 21 JUL 2008 
Copyright (c) 2008 The Thomson Corporation 

FILE ' SYNTHLINE ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Prous Science 

FILE ' TOXCENTER ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' USGENE ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 SEQUENCEBASE CORP 

FILE ' USPATFULL ' ENTERED AT 10:02:45 ON 21 JUL 2008 

CA INDEXING COPYRIGHT (C) 2008 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'USPATOLD' ENTERED AT 10:02:45 ON 21 JUL 2008 

CA INDEXING COPYRIGHT (C) 2008 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' USPAT2 ' ENTERED AT 10:02:45 ON 21 JUL 2008 

CA INDEXING COPYRIGHT (C) 2008 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' VETB ' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE 'VETU' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE 'WATER' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 

FILE 'WPIDS' ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THOMSON REUTERS 

FILE 'WPIFV ENTERED AT 10:02:45 ON 21 JUL 2008 
COPYRIGHT (C) 2008 THE THOMSON CORPORATION 

FILE 'WPINDEX' ACCESS NOT AUTHORIZED 



=> s cav2 . 2 AND splice variant AND pain 

14 FILES SEARCHED. . . 

44 FILES SEARCHED. . . 

62 FILES SEARCHED. . . 
LI 25 CAV2.2 AND SPLICE VARIANT AND PAIN 



=> d bibl-25 

'BIB1-25' IS NOT A VALID FORMAT 
In a multifile environment, a format 
in at least one of the files. Refer 
or the STNGUIDE file for information 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 

'D' IS NOT A VALID FORMAT 

'1-25BIB' IS NOT A VALID FORMAT 

In a multifile environment, a format 

in at least one of the files. Refer 

or the STNGUIDE file for information 

individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 

'D' IS NOT A VALID FORMAT 

'1-25' IS NOT A VALID FORMAT 

In a multifile environment, a format 

in at least one of the files. Refer 

or the STNGUIDE file for information 

individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 

'DUP' IS NOT A VALID FORMAT 

'REM' IS NOT A VALID FORMAT 

In a multifile environment, a format 

in at least one of the files. Refer 

or the STNGUIDE file for information 

individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 
'D' IS NOT A VALID FORMAT 
In a multifile environment, a format 
in at least one of the files. Refer 
or the STNGUIDE file for information 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 

'D' IS NOT A VALID FORMAT 

'ALLBIB' IS NOT A VALID FORMAT 

In a multifile environment, a format 

in at least one of the files. Refer 

or the STNGUIDE file for information 

individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 
'D' IS NOT A VALID FORMAT 
' L11L25ALLBIB ' IS NOT A VALID FORMAT 
In a multifile environment, a format 
in at least one of the files. Refer 
or the STNGUIDE file for information 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 
'D' IS NOT A VALID FORMAT 
In a multifile environment, a format 
in at least one of the files. Refer 
or the STNGUIDE file for information 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES 



can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :d l-25bib 



can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :d 1-25 



can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) : dup rem 



can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :d bib 

can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :d allbib 



can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :d lll-25allbib 



can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :d scan ti LI 

can only be used if it is valid 
to file specific help messages 
on formats available in 

(FILEDEFAULT) :bib 



LI ANSWER 1 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on STN 
AN 2001:514760 BIOSIS 
DN PREV200100514760 

TI N-type Cav2 . 2 alphal splice variants 

in nociceptive neurons. 
AU Bell, T. J. [Reprint author]; Thayler, C. [Reprint author]; Lipscombe, D. 

[Reprint author] 

CS Dept of Molec, Cellular Bio, Brown Univ, Providence, RI, USA 

SO Society for Neuroscience Abstracts, (2001) Vol. 27, No. 1, pp. 998. print. 

Meeting Info.: 31st Annual Meeting of the Society for Neuroscience. San 

Diego, California, USA. November 10-15, 2001. 

ISSN: 0190-5295. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 7 Nov 2001 

Last Updated on STN: 23 Feb 2002 



=> d scan 11 



LI 25 ANSWERS USPATFULL 
AN 2006:254921 USPATFULL 

TI Quinazolines useful as modulators of ion channels 

NCL NCLM: 514/234.200 

NCLS: 514/252.170; 514/266.220; 544/114.000; 544/284.000 
IC IPCI A61K0031-5377 [I, A]; A61K0031-5375 [I,C*]; A61K0031-517 [I, A]; 

C07D0413-02 [I, A]; C07D0413-00 [I,C*]; C07D0043-02 [I, A] 
IPCR A61K0031-517 [I,C]; A61K0031-517 [I, A]; A61K0031-5375 [I,C]; 

A61K0031-5377 [I, A]; A61K0031-541 [I,C*]; A61K0031-541 [I, A]; 

C07D0413-00 [I,C]; C07D0413-02 [I, A]; C07D0417-00 [I,C*]; 

C07D0417-02 [I, A] 
GI SECTION PAGES FORMAT SIZE 



FRONT PAGE 1 PAGE . FP 3 IK 

DESCRIPTION 2-297 PAGE . DESC 8551K 

CLAIMS 297-351 PAGE . CLM 2666K 

COMPLETE 1-351 PAGE. ALL 11164K 



Use PAGE(n) to retrieve a specific page 
HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (l):none 



=> d 11 1-25 bib 



LI ANSWER 1 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on STN 
AN 2001:514760 BIOSIS 
DN PREV200100514760 

TI N-type Cav2 . 2 alphal splice variants 

in nociceptive neurons. 
AU Bell, T. J. [Reprint author]; Thayler, C. [Reprint author]; Lipscombe, D. 

[Reprint author] 

CS Dept of Molec, Cellular Bio, Brown Univ, Providence, RI, USA 

SO Society for Neuroscience Abstracts, (2001) Vol. 27, No. 1, pp. 998. print. 

Meeting Info.: 31st Annual Meeting of the Society for Neuroscience. San 

Diego, California, USA. November 10-15, 2001. 

ISSN: 0190-5295. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 



ED Entered STN: 7 Nov 2001 

Last Updated on STN: 23 Feb 2002 



LI ANSWER 2 OF 25 DISSABS COPYRIGHT (C) 2008 ProQuest Information and 

Learning Company; All Rights Reserved on STN 
AN 2005:4464 DISSABS Order Number: AAI3134249 

TI Cell-specific alternative splicing of the calcium channel subunit in 

single nociceptive neurons 
AU Bell, Thomas Joseph [Ph.D.]; Lipscombe, Diane [advisor] 
CS Brown University (0024) 

SO Dissertation Abstracts International, (2004) Vol. 65, No. 5B, p. 2235. 

Order No.: AAI3134249. 148 pages. 
DT Dissertation 
FS DAI 
LA English 

ED Entered STN: 20050128 

Last Updated on STN: 20050128 



ANSWER 3 OF 25 IFIPAT COPYRIGHT 2008 IFI on STN 
10706990 IFIPAT; IFIUDB; IFICDB 

NOCICEPTIVE NEURON SPECIFIC CALCIUM CHANNEL ISOFORM AND USES THEREOF 
Bell; Thomas J., Turnersville, NJ, US 
Castiglioni; Andrew J., Arlington, MA, US 
Lipscombe; Diane, Barrington, RI, US 
Thaler; Christopher J., Newtown, PA, US 

Bell Thomas J; Castiglioni Andrew J; Lipscombe Diane; Thaler Christopher 

J 

Brown University Research Foundation, Providence, RI, US 
Brown University Research Foundation Inc (13513) 

WOLF GREENFIELD & SACKS, PC ; FEDERAL RESERVE PLAZA, 600 ATLANTIC AVENUE, 

BOSTON, MA, 02210-2211, US 

US 2004214238 Al 20041028 

US 2003-736883 20031215 

US 2003-443474P 20030129 (Provisional) 

US 2004214238 20041028 

Utility; Patent Application - First Publication 

CHEMICAL 

APPLICATION 

CA 141:361538 

Entered STN: 1 Nov 2004 

Last Updated on STN: 23 Oct 2006 

This work was funded in part by the National Institutes of Health under 
grant numbers NS29967 and NS43082. The government may have certain rights 
in this invention. 

I This application claims the benefit under 35 U.S.C. (sec) 19(e) of U.S. 
provisional application serial No. 60/443,474, filed Jan. 29, 2003, the 
disclosure of which is incorporated by reference herein. 

29 

17 Figure (s) . 

FIG. 1 shows RT-PCR analysis of e37a and e37b splice 
variants . 

FIG. 2 shows RT-PCR analysis of e37a and e37b in single DRG neurons. 
FIG. 3 shows single cell RT-PCR (scRT-PCR) analysis of CaV2 . 

2 e37a and e37b in capsaicin-responsive and capsaicin- 

nonresponsive neurons. 
FIG. 4 shows the experimental protocol used in various experiments. 
FIG. 5 shows whole cell calcium currents in capsaicin-responsive and 

capsaicin-non-responsive neurons . 
FIG. 6 shows that omega-Ctx GVIA-sensitive calcium currents in 

capsaicin-responsive and capsaicin-non-responsive neurons. 
FIG. 7 shows that LVA currents rundown significantly over a 5 minute time 



period in capsaicin-non-responsive neurons. 
FIG. 8 shows omega-Ctx GVIA-sensitive calcium currents in 

capsaicin-responsive neurons that contain and lack e37a. 
FIG. 9 shows competitive RT-PCR analysis of e37a and e37b in whole tissue 

and single neurons. 
FIG. 10 shows that multiple splice forms of CaV2 . 2 are 

expressed in dorsal root ganglia. FIG. 10a, Putative membrane topology of 

the CaV2 . 2 subunit. The approximate location of 

constitutively expressed exons (horizontal black lines) and alternatively 
spliced exons, el8a, e24a, e31a and e37a/e37b (blue circles) are shown. 
FIG. 10b, RT-PCR analysis of el8a, e24a, and e31a in mRNA isolated from 
rat DRG. Primers flanked each splice site and generated the following 
products: 227 and 290 bp for Delta el8a and +el8a; 114 and 126 bp for 
Delta e24a and +e24a; and 169 and 175 bp for Delta e31 a and +e31 a. 
PCR-derived cDNA products were separated on a 2% agarose (el8a) or 4% 
Metaphor agarose gel (e24a and e31a) . Results are consistent with 
previous analyses of these sites of alternative splicing by RTPCR and 
ribonuclease protection assays (Lin et al . , 1997; Lin et al . , 1999; Pan 
and Lipscombe, 2000) . 
FIG. 11 shows that capsaicin-responsiveness in DRG neurons is correlated 
with the presence of VR1 . DRG neurons were screened for 
capsaicin-responsiveness by whole cell recording (n=269 cells) . Whole 
cell currents recorded from FIG. 11a, a nonresponsive neuron and FIG. 
lib, a capsaicin-responsive neuron. The membrane potential was 
voltageclamped at-60 mV. The horizontal bar indicates the time and 
duration of capsaicin application (2 mu M) . No inward current was 
detected in 141 neurons. Inward currents were induced in 128 neurons 
during capsaicin challenge, with an average amplitude of 986+-118 pA. 
FIG. lc, PCR-derived cDNA products amplified in two sets of reactions 
from 5 individual neurons (lanes 1-5) using VR1 and GAPDH-specif ic 
primers. The predicted size of PCR products was 125 bp and 274 bp, 
respectively. The capsaicin-responsiveness of each cell is indicated 
between gels (+ or -) . FIG. Id, Histogram showing the percentage of 
non-responsive cells (gray) and capsaicin-responsive cells (red) 
containing VR1 . PCR products were amplified in 89% of 

capsaicin-responsive cells (25 of 28) with VR1 primers compared to 13% of 
non-responsive cells (2 of 15) . 

FIG. 12 shows that expression patterns of exons, el8a, e24a, and e31a, do 
not correlate with capsaicin-responsiveness. Representative gels showing 
single cell RT-PCR-derived cDNA products amplified using CaV2 . 
2-specific primers flanking exons FIG. 12a, ebl8a; FIG. 3b, e24a; 
and FIG. 12c, e31a, together with histograms summarizing the distribution 
of exons based on capsaicin-responsiveness. Control GAPDH-specif ic 
primers are used in each single cell reaction. Products amplified from 
four cells are shown for each primer pair (lanes 1-4) . In FIG. 12c, the 
first two lanes show products amplified from CaV2.2e( Delta 31a) and 
CaV2.2e(+e31 a) clones to establish that a 6 bp difference is resolvable 
in a 4% Metaphor gel. Sizes of cDNA products were respectively, 227 bp 
and 290 bp for Delta el8 and +el8a; 114 bp and 126 for Delta e24a and 
+e24a; and 169 bp and 175 bp for .e31a and +e31a. Histograms show percent 
cells that lack the specified exon (A) and that express both splice 
isoforms lacking and containing the exon (both) . Histograms separate 
cells based on capsaicin-non-responsiveness (gray) and 
capsaicin-responsiveness (red) . The total number of cells analyzed is 
shown below each histogram. Capsaicin responsiveness of each cell is 
indicated between gels (+ or -) . 

FIG. 13 shows that exon 37a is expressed exclusively in dorsal root 
ganglia. FIG. 13a, Splicing pattern of mutually exclusive exons e37b and 
e37a of CaV2.2e(37a) based on analysis of the public rat genomic sequence 
(accession number NW 043710) and our sequencing (accession number 
AY211499). Exons are denoted with solid bars and introns with horizontal 



lines. Exon lengths are 128, 97, 97, and 109 bps for e36, e37a, e37b, and 
e38 respectively (accession numbers AY211499 and AY211500). 37a amino 
acid sequence is CCR1 YKDMYSLLRCIAPPVGLGKNCPRRLAY (SEQ ID NO:46); 37b 
amino acid is sequence CGRISYNDMFEMLKHMSPPLGLGKKCPARVAY (SEQ ID NO: 47) 
FIG. 13b, Expression pattern of e37b and e37a in RNA isolated from 
various regions of the adult rat nervous system. SCG, superior cervical 
ganglia; DRG, dorsal root ganglia; SC, spinal cord; MD, medulla; MB, 
midbrain; CM, cerebellum; TH, thalamus; HC, hippocampus; CX, cortex. 
Primers were exon-specif ic for e37a and e37b. PCR-derived products were 
separated on a 3% agarose gel. Each lane contains equal amounts of PCR 
reaction. FIG. 13c and FIG. 13d, Levels of CaV2 . 2 

mRNA containing e37a and e37b were estimated in P5 (FIG. 13c), and adult 
(FIG. 13d) DRG tissue by competitive RT-PCR. Each primer pair generated 
two PCR products, 108 bp from CaV2 . 2 cDNA and 135 bp 

from competitive template. Gel shows products amplified by RT-PCR of RNA 
isolated from whole DRG (500 pg per reaction=5 single cells) for e37a and 
e37b in the presence of serial dilutions of competitive template (10-18 
to 10-22 M) . In P5 tissue, FIG. 13c, the e37b competitive template 
product was completely depleted at 5x10-21 M by the tissue-derived e37b 
template. The two were approximately equal in intensity at 5x10-20 M. The 
e37a competitive template product was completely depleted at 5x10-22 M by 
the tissue-derived e37a template. The two were approximately equal in 
intensity at 5x10-21 M. In adult tissue, FIG. 13d, the e37b competitive 
template product was completely depleted at 1x10-21 M by the 
tissue-derived e37b template. The two were approximately equal in 
intensity at 5x10-20 M. The e37a competitive template product was 
completely depleted at 1x10-22 M by the tissue-derived e37a template. The 
two were approximately equal in intensity at 5x10-21 M. These gels are 
representative of three experiments that gave similar results. 
FIG. 14 shows that exon 37a is preferentially expressed in nociceptive 
neurons. Single neurons were analyzed by RT-PCR and the expression 
pattern of e37a correlated with capsaicinresponsiveness . FIG. 14a and 
FIG. 14b, Histogram summary showing the number of cells expressing e37b 
and e37a in capsaicin-non-responsive neurons (gray) and responsive 
neurons (red) . e3 7a-specif ic primers amplified products in 32 of 58 
capsaicin-responsive and 5 of 27 non-responsive neurons. FIG. 14c, 
Histogram summary of the number of cells expressing e37a, NaV1.8, and 
both e37a and NaV1.8, in 24 capsaicin-responsive cells. FIG. 14d, 
Representative gels showing RT-PCR products amplified with e37a, e37b and 
GAPDH-specif ic primers from four single cells (lanes 1-4) . The 
capsaicin-responsiveness of each cell is indicated between gels (+ or -) . 
FIG. 14e, Gels showing RT-PCR products amplified with NaV1.8, e37a, and 
GAPDH-specif ic primers from four neurons (lanes 1-4) . The 
capsaicinresponsiveness of each neuron is indicated between gels (+ or 
-) . 

FIG. 15 depicts a comparison of calcium channel currents in 
capsaicin-non-responsive and responsive neurons. FIG. 15a, Average, peak 
current-voltage relationships for whole cell calcium currents measured in 
capsaicin-responsive ( smallcircle) and non-responsive (composite) neurons 
of dorsal root ganglia. Average, peak current density and capacitance 
were, for capsaicin-responsive neurons: 135+-19 pA/pF and 18+-2 pF, n=20; 
for capsaicin-non-responsive neurons: 123+-17 pA/pF and 27+-3 pF, n=9 . 
Curves are fit with the sum of two BoltzmannGHK functions. Estimated Vl/2 
values were-45 mV and -15 mV for low and high voltage-activated currents, 
respectively. Upper inset: Representative, low voltage-activated and high 
voltageactivated whole cell calcium currents activated by voltage steps 
to-40 mV and -5 mV, respectively, from a holding potential of-80 mV from 
a capsaicin-non-responsive neuron. Lower inset: Same as upper inset from 
a capsaicin-responsive neuron. Scale bars: 1 nA, 10 ms . FIG. 15b, 
Average, peak current voltage relationships for omega-Ctx GVIA-subtracted 
calcium current in capsaicin-responsive (small-circle) and non-responsive 



(composite) neurons. Average, peak current densities were 111+-12 pA/pF 
(n=20) for capsaicin-responsive compared to 72+-8 pA/pF (n=9) for 
non-responsive neurons. These values are significantly different 
(p<0.05). The omega-Ctx GVIA-sensitive current was 71+-2% of the total 
whole cell calcium current in capsaicin-responsive neurons and 68+-2% of 
whole cell current in non-responsive neurons. Curves are fit with the sum 
of two Boltzmann-GHK functions. Average VI / 2 and k values were calculated 
from fits of individual N-type currentvoltage relationships. In 
capsaicin-non-responsive cells, for the low voltage-activated componefit, 
Vl/2 and k values were25+-4 mV and 4.8+-0.5 compared to-21+2 mV and 
6+-0.6 for capsaicin-responsive cells. In capsaicin non-responsive 
neurons average Vl/2 and k values were, for the high voltage-activated 
component : -16+2 mV and 5.4+-0.6 compared to-15+-l mV and 5.2+0.3 for 
capsaicin-responsive cells. Values of Vl/2 and k were not significantly 
different between capsaicin-responsive and capsaicin-non-responsive 
neurons (p>0.05). Inset, Representative omega-Ctx GVIA-sensitive current 
recorded at-5 mV from a capsaicin-responsive neuron (lower trace) and 
nonresponsive neuron (upper trace). Scale bar: 25 pA/pF, 10 ms . Data are 
mean+-se . 

FIG. 16 show that exon 37a expression is associated with larger N-type 
currents in capsaicin-responsive neurons. FIG. 16a, Average, peak 
current-voltage relationships of omega-Ctx GVIAsensitive calcium current 
in capsaicin-responsive neurons that contain (small-circle) and lack 
(composite) e37a. Average peak current density at 0 mV and capacitance of 
responsive neurons that contain e37a were 122+-11 pA/pF and 20+-3 pF 
(n=8) compared to 76+-3 pA/pF and 18+-1 pF for neurons that lack e37a 
(n=8). Peak current densities are significantly greater in neurons 
containing e37a (p<0.05). Current densities were significantly different 
between splice isoforms when compared at-10 mV, -5 mV, 0 mV, +5 mV, and 
+10 mV (p<0.05). Curves are Boltzmann-linear IV fits. Average Vl/2 and k 
values are-12.7+1.8 mV and 4.6+-0.4, n=8, for neurons containing e37a 
compared to-13.6+-1.7 mV and 5.4+-0.3, n=8, for neurons lacking e37a. 
Vl/2 and k values are not significantly different between the two groups 
(p>0.05). Inset shows examples of toxin-subtracted currents from neurons 
containing (small-circle) and lacking ( composite) exon 37a. Scale bars 
are 10 ms and 20 pA/pF. FIG. 16b, Averages of time constants estimated 
from fits of the activation phase of toxin-subtracted N-type currents 
induced by step depolarizations to indicated test potentials, from 
capsaicin-responsive neurons containing (small-circle) and lacking 
(composite) exon 37a. FIG. 16c, Average time constants estimated from 
fits of the inactivation kinetics of toxin-subtracted N-type currents 
induced by step depolarizations to indicated test potentials, from 
capsaicinresponsive neurons containing (small-circle) and lacking ( 
composite) exon 37a. FIG. 16d, Representative gels showing RTPCR products 
amplified from four single cells (lanes 1-4) with primers specific for 
e37a, e37b, and GAPDH. Cells were used in the analysis shown in FIG. 16a. 
Data are mean+-se. 

FIG. 17 shows that CaV2.2e(37a) clones induce N-type currents in Xenopus 
oocytes that are significantly larger compared to CaV2 . 2e(37b). FIG. 
17a, Average peak current-voltage relationships in oocytes expressing 
CaV2.2e(37a) () and CaV2.2e(37b) ( composite). After 5 days post 
injection, average CaV2.2e(37a) peak currents were 211+-2 nA (n=8) 
compared to 134+4 nA for CaV2.2e(37b) (n=8). Peak CaV2.2e(37a) currents 
were significantly greater than CaV2.2e(37b) at day 4, 5 and 6 after 
injection (p<0.05). The dotted line shows the predicted current 
voltage-relationship of CaV2.2e(37b) calculated using the Boltzmann 
activation curve of CaV2.2e(37a) shown in FIG. 17b. This predicted curve 
demonstrates that an 8 mV left shift in voltage-dependence of channel 
activation (see FIG. 17b) is insufficient to account for the 
significantly larger currents of CaV2.2e(37a) compared to CaV2 . 2e (37b) . 
Inset: Representative CaV2.2e(37a) and CaV2.2e(37b) currents induced by 



step depolarizations to peak current (-5 mV for CaV2.2e(37a) and 0 mV for 
CaV2 . 2e (37b) ) from a holding potential of-80 mV. Scale bar: 50 nA, 20 ms . 
Vl/2 and k values were estimated from Boltzmann-GHK fits to individual 
data sets. Average Vl/2 values are-17 . 9+-0 . 6 mV, n=8, for CaV2.2e(37a) 
and -9.7+-0.4 mV, n=8, for CaV2 . 2e (37b) . k values are 5.3+-0.1 for 
CaV2.2e(37a) and 5. 1+-0.1 for CaV2 . 2e (37b) . Average, macroscopic 
activation time constants Tact are 7.2+-0.5 ms for CaV2 . 2e ( 3 7a ) , n=8, and 
10.6+0.5 ms for CaV2 . 2 e(37b), n=9 . These values are 

significantly different (p<0.05). Peak currents in oocytes expressing 
CaV2. 2e(37a) were 186+-2 nA (n=4), 211+-2 nA (n=8), and 387+-20 nA (n=8) 
at days 4, 5 and 6 days post injection, respectively. Compared to 68+-2 
nA (n=3), 134+-2 nA (n=8), and 204+-10 nA (n=8) at 4, 5 and 6 days post 
injection, respectively, in oocytes expressing CaV2 . 2e (37b) . In all cases 
values between splice isoforms were significantly different on a given 
day (p<0.05). FIG. 17b, Normalized, averaged activation curves for N-type 
currents in oocytes expressing CaV2.2e(37a) ( smallcircle ) and 
CaV2.2e(37b) (composite). Curves were generated from slope conductances 
calculated from peak current-voltage relationships shown in FIG. 8a, and 
assuming a reversal potential of +40 mV. Boltzmann functions were fit to 
individual curves and used to calculate average values for Vl/2 and k. 
These were for CaV2 . 2e ( 3 7a ) : -19 . 7+-0 . 6 mV and 4.4+-0.2; and for 
CaV2.2e(37b) :-11.7+-0.5 mV and 4.7+-0.1. Vl/2 values are significantly 
different (p<0.05); k values are not significantly different. FIG. 17c, 
Normalized, averaged steadystate inactivation curves for N-type currents 
in oocytes expressing CaV2.2e(37a) (small-circle) and CaV2.2e(37b) ( 
composite) . Curves were generated from peak currents elicited by 300 ms 
test pulses to-5 mV (CaV2 . 2e (37a) , n=12) or 0 mV (CaV2 . 2e (37b) , n=ll) 
after 20 second conditioning prepulses to voltages ranging from-100 mV to 
+20 mV. Barium (5 mM) was the charged carrier. Peak currents are plotted 
as a fraction of the maximum current at the indicated holding potentials. 
Vl/2 and k values were estimated from Boltzmann fits to data from 
individual cells. Average Vl/2 and k values were for CaV2 . 
2e (37a) :-72 . 7+-0 . 8 mV and 8.1+-0.4; and for CaV2 . 2e (37b) : -72 . 0+-0.4 mV 
8.1+-0.6. Values are not significantly different. Inactivation kinetics 
were also measured, CaV2 . 2e ( 3 7a ) : tau inact-l=393+-17 ms and tau 
inact-2=89+-5 ms compared to 384+-8 ms and 82+-2 ms for CaV2 . 2e (37b) . 
Values are not significantly different between splice isoforms. These 
data are representative of four separate injections. Data are mean+-se. ! 
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